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tfkF ubRdb  α= 
ZKHUH
• k1 LVWKHVPDOOHUYDOXHVRIk1=(2.8e2/d0 í1.7)  2.5LIWKHEROWVDUHDWWKHHGJHRIWKHSODWHDQGk1=(1.4p2/d0 Ѹ 1.7) 
ӊ 2.5IRULQWHUQDOEROWV
• ĮbLVWKHVPDOOHUYDOXHRIȘd  e3do  ӊ1IRUDQHQGEROWDQGĮd = (p1/3d0 í 0.25)   1 IRULQWHUQDOEROW7KHYDOXHV
























)RU EORFN VKHDU WKH VHFWLRQ VWUHQJWK IRU EORFN VKHDU UXSWXUH LV ORFDWHG DORQJ WKH VKHDU IDLOXUH SDWK DQG WKH
SHUSHQGLFXODUSDWKRIWHQVLRQIDLOXUHFDQEHWDNHQDV>@

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
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• )RUWHQVLOHUXSWXUHRIFRQQHFWLQJHOHPHQWVHTXDWLRQLVXVHGLQ(&DQGHTXDWLRQVDQGDUHXVHGLQ$,6&
unRdu fAN  = 
 uen fAR = 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Modulus of elasticity 
E (kN/mm2)
Yielding stress  
fy  (N/mm2)
Tensile stress  
fu  (N/mm2)
S275 210 278.4 444.9
S450 210 450 570
Class 8.8 211 639.3 806.4

7RREWDLQYDULRXVIDLOXUHPRGHVGLIIHUHQWFRPELQDWLRQVRIe1, e2, p1 DQG p2DUHFRQVLGHUHGZLWKVRPHYDOXHVRXWRI
UDQJHRIWKHFRGHVOLPLWV7KXVWKHYDOXHVFRQVLGHUHGDUHHQGGLVWDQFHH 1, 1.5, 2, 2.5,3)xdoHGJHGLVWDQFHe2 
1, 1.5, 2)xdoVSDFLQJp1 2, 2.5, 3)xdoDQGp2  3)xdo7KHVHYDOXHVOHDGWRGLIIHUHQWFRQILJXUDWLRQVIRUWKH
VDPHWKLFNQHVV7KHQDPHRIHDFKVSHFLPHQUHSUHVHQWVLWVJHRPHWU\IRUH[DPSOH(3*7( e13 p1* e2RU
6 p2DQG7UHSUHVHQWSODWHWKLFNQHVV
)LQLWH(OHPHQWV6LPXODWLRQVDQG9DOLGDWLRQ





 nnt εσσ += 
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Et = first non-zero ıt / first non-zero İt                                                                                                                  
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DQGOD\HUV WDNHPRUH FRPSXWDWLRQDO WLPHZLWK QR VLJQLILFDQW HQKDQFHPHQW LQ WKH UHVXOWV (LJKW\ HOHPHQWVZLWK
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DSSUR[LPDWHO\FXELFVKDSHW[W[WDURXQGHDFKKROHDUHDGRSWHGIRUVSHFLPHQVZLWKPPWKLFNQHVVDVD
EHVWVKDSHWRUHSUHVHQWWKHJHRPHWU\RIWKHFLUFXODUKROHDQGWRGLVWULEXWHWKHORDGLQJLQWKHFRQWDFWDUHDLQDJRRG
PDQQHU -DFRELDQGLVWRUWHGHOHPHQWV IDLOXUHGXH WRHOHPHQWVVHOILQWHUVHFWLQJ LVSUHYHQWHGE\GLYLGLQJ WKHSODWH LQ











(3*67   




UHVXOWDQGRQ WKHIDLOXUHDQGGHIRUPDEOHVKDSHDQG LWVFOHDUO\QRWLFHG LQ)LJD7KHIUHHGLVSODFHPHQW LQ WKH\
GLUHFWLRQ WKLFNQHVV GLUHFWLRQ GXH WR WKH DEVHQFH RI EROW KHDGPRGHOLQJ OHDG WR GLIIHUHQW VKDSH RI GHIRUPDWLRQ
FXUOLQJZKLFKLVOHVVDQGWKLVGHIRUPDWLRQLVPRYHGIURPSRLQW3WRSRLQW3IRUWKDWWKHSODWHZLOOEHPRUHVWLIIHU




















































































7RGULYH WKHSURSRVDO IRUPXOD WKHGHIRUPHGVKDSHDQG WKHVWUHVVHVPXVWEHVWXGLHG WRFRQFOXGH WKHFRQWUROOHU









ununvBT fAfAF  += 
• 6KHDUIDLOXUH)LJLnv LVFDOFXODWHGIURPWKHVDPHIRUPXODRI$,6&
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• 1HWVHFWLRQIDLOXUH
























































































• )RUWKHFDVHRIe1 = 10 tQRVLJQLILFDQWLQFUHDVLQJLQWKHVHFWLRQFDSDFLW\LVQRWLFHGEHFDXVHFXUOLQJDSSHDUZKLOH
ZKHQe1 =1doFXUOLQJZLOODSSHDUDOOWKHWLPHVDQGZLOOFKDQJHWKHHVWLPDWHGIDLOXUHW\SHWRDQRWKHUVKDSH)LJ

• :LWKWZRJURXSVRIEROWVWKHIDLOXUHEHKDYLRUEHFRPHVPRUHFRPSOLFDWHGEHFDXVHRIWKHLQWHUDFWLRQEHWZHHQPRUH
WKDQRQHIDLOXUHW\SHDQGIRUWKLVUHDVRQVRPHYDOXHVIURPWKHDQDO\WLFDOIRUPXODVJLYHVKLJKHUYDOXHVWKDWREWDLQHG
IURP)(
• %HFDXVHRIDGRSWLQJfyLQVWHDGRIfuIRUJURVVVHFWLRQDQGEORFNWHDULQJDWJURVVOHQJWKDQGUHGXFHGQHWVHFWLRQ
DUHDERWKFRGHVJLYHVDVPDOOYDOXHVWRFRPSXWHWKHXOWLPDWHORDGVDQGWKLVYDOXHZLOOKDYHDQRWKHUUHGXFWLRQE\
VDIHW\IDFWRUWKHUHIRUHQRQHFRQRPLFDOGHVLJQZLOOVXEPLWLQVRPHFDVHV
• VSHFLPHQEHWZHHQJLYHGLIIHUHQWIDLOXUHW\SHRUKLJKHUXOWLPDWHORDGVWKDQWKDWREWDLQHGIURP)($WKHUHIRUH
WKHSURSRVHGDQDO\WLFDOIRUPXODJLYHVDQDOWHUQDWLYHZD\WRGHVLJQWKHSODWHVHFWLRQWRLWVXOWLPDWHUHVLVWDQFH
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